Three years' experience with pulsus alternans, including its production with exercise, has shown that alternans may exhibit at least 3 types of behavior, and has led the authors to believe that the type of behavior a patient presents is related to the degree of heart failure present. Those patients who developed alternans following exercise were not in cardiac failure clinically, and yet hemodynamic data indicated myocardial insufficiency. A sustained pulsus alternans at rest seems to have no special prognostic significance in heart failure.
T HREE years' experience with pulsus alternans has suggested a correlation between the circumstances under which this phenomenon is present and the degree of myocardial insufficiency. The purpose of this communication is twofold: To develop this concept and to question the grave prognostic significance usually accorded to alternans.
METHODS AND MATERIALS
The arterial pulse, obtained directly through an arterial needle with a strain-gage manometer, was recorded simultaneously with the electrocardiogram. Control observations were made in the recumbent position, and the subject was tilted to the vertical position for 10 to 15 min. Venous tourniquets were applied for 5 to 6 min. Exercise was carried out in the recumbent position and consisted of alternate flexion and extension of the legs for 5 to 10 min.
Pulsus alternans was produced in 4 patients by exercise. The resting and exercise pulse curves of 3 patients are shown in figure 1. The first patient, F. S., was a 31-year-old white man with rheumatic aortic insufficiency who had never had cardiac failure clinically and was not being treated for it. The second patient, G.N., was a 52-year-old white man with coronary disease who had been in moderate heart failure, but had made an excellent response to treatment and was entirely asymptomatic at the time of the study, although he was receiving a maintenance dosage of digitalis. heart failure when the alternans was produced and was receiving no treatment. The fourth person in whom an alternans was brought out by exercise is of special interest. This patient, C.M., was a 62-year-old white man with syphilitic aortic insufficiency, and alternation was produced on 2 separate occasions approximately 10 months apart. He had not been in cardiac failure when these 2 observations were made. Quite significant was the clinical course during the 1-year period following the second observation, and the difference in the behavior of the alternans when a third observation was made. During this interval he had developed paroxysmal nocturnal dyspnea and had taken digitalis intermittently. His heart size had increased as can be seen in figure 2. This third study showed that he then had a small but definite alternans at rest, which was slightly increased following tilting for 15 min. and virtually disappeared after 3 min. of exercise. Representative pulse curves from the second and third observations are shown in figure 3 .
RESULTS
In all patients who had a sustained pulsus alternans at rest this phenomenon was exaggerated after tilting or venous tourniquets and was diminished with exercise and passive leg raising. This observation was made in 8 individuals and is similar to the experience of Friedman, Dailey, and Sheffield.' Included in this group were the following types of heart diseases: hypertensive, coronary artery disease, rheumatic aortic insufficiency, and syphilitic aortic insufficiency. All these patients were, or had been, in heart failure clinically. An example is shown in figure 4 .
As has been reported previously in 3 patients, the alternans virtually disappeared as con- 
